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~ment M~ i" M, I im~!!et \.hat II h .. mldfla COfl'Kt moo..l lor 
It, in \.he oenH that ~I (X)!! EIt'C1IIlon O"( R,J \0 PfoduC<!, 
cl .... ot modell (M,i }luch thlt lOme M. I- M~ I. 

AI before. qualin.d commanclt are mOn!! complic.~. A \ellCher 
.... ho iuoeo a qualH'led com .... nd iNiJU upon • m~ of 
intmlionai ~mPl1t between an A modeUI"ll operation and 
lOme pmduction obtained by eucu'i", OO(R,). The TS routine 
tor SfATLAB (Appt1\dlx E/ WUllrltet. Cllfl'''''' approach and It 
oubjtct to the limilltiol"ll already ditcUlAd. The a,ud..,,'1 model· 
]inll operation io mat.ched IlaJt! by ltage. or instant by instant. 
&pins, the uecutions of O(Rt! and ... eement illnfmed it and 
only If there iI,t Inn one ua<:1 milCh. 

1.7.11. In "IIPep~. theM commenw indicate the calibre of the 
OOI1venational ob~t IanIlU18e. L It II ... Pfe'tiOIloly IUI~. a 
IlIIIguage "1m a domain of inll'rptetation (R .nd the modeUinc 
facility) .nd a pragnuttic conll'nt (,\ and D h .... e role .. IUch • 
II',cher and IWw.nt). II II. command and qullltion ]anllUap. nOt 
just an usertoric IanlJUlllr; II hal predicate van.blet, their v.JUetl 
beinK aa.igned by L usen !in Itddition to fixed predlcalel), .nd it 
his II'mporal ... fen!!lce. The buic: L .ta"'m..,'" are metaphors 
,tandinll for analoKie. (rather than propoaltlool . lIndinli for 
simple tel.tions) and, operationally, agreement ",pllcel veridical 
IllIth, though. aI ta"". the notion of truth can be tetrleved by. 
rather deviou' path (Chljltet 11), 

Finally, L dl!fel'l Itom the run of lormal tal1l\l"il'l. In belllll 
interpreted or riv~n a IlemlUltiCi wllh "'lPect to a con"rrsadona! 
domain whieh iliO con,tructed Ihal .ny relation R" In R can be 
retrieved, without 1011 of lpecifi<:ity hom othet rel,tlon. R!, R,. in 
R usinK only oplll1ltion. thlt are themtelve, repteloented In R: the 
reprelenlatlon DIR) conla1nllll! I gnmmtr·l!ke or pcrmilllon· 
iivinlT aubatructu", (O! (R) of Chlptl!r~) Ihlt lay. how lInY R mlY 
be known or can'ttuc ted In lhiJ mannrt. ,\, • re",]L any IOplc: 
rel.uon lelmed lepUy is lliO reproducible and L reproducibility 
f'f])lacu Ihe llIom familiar Idea of L true or dflrW.ble. 

The olh ... part ot D(R) nlmfly D~(R) III dHr:riptlon of R in 
temII of "'hll may be done to bnnllbool the ... tallon. Rt In R. 

1.7.12. Any converutlonal domabt. R, h ....... raI cieICnptiol1l 
O'(R): often It b .. Indefinite]y many. For o:ample ....... raJ 
deR:ripllon. are latent In Plate 3 of Chapter 4, (I) the dtKription 
r ..... t emphalised, In I.e"'" of pfOpt!'l'l.Ieo with w.Ju., 1. 2. •.•. . and 

'" 

olh ... propcrtl ... with vlllu<!I A, B •.•. and (b) the ""I!rely 
compatible but d iJtinet Iio!.crlpt\on In Lernul o f Iht diltinctloru 
"real"j"absuw:t" and ".tNcwral model"' ''lt1<'alUI't on a model". 
Th. pair of deteripto .. and olhen of the lame Uk. preoerve the 
d.i.Etincl.i ..... IUbord ilUltion In Ihe .rt.ificial hl ..... reby induced aI put 
of Ihe r ... t clallillcation .,heme. lIooauae of thlL the duc:riptiolll 
(ajllnd (h) belOllIL to Ihe .. me flllTl~y and mq' (for ",ample) be 
joi"Uy dllpillyed III redundant_nil of the .. me .truew .... 

if the ....det w~1 beltr with • IootI !imilltudtt be\"''H'n " \he 
.tnoo::ture of Imowledp!" and a "two-dimellliooal projectJoo of a 
city", it l& .. though We h.t one rnap, .t1owln.IOIIemment o rneoeo 
and votinll dilirlCta. but "01 raI" .. ys; another map Iho....u. 
tail".ys. Ihtltrel and .... taUl'lllW and phone connection dent.ity 
but not pubu" buildingo: bolh drawn 10 yifld \he .. me detail 
about major land mario. Th_ m~ belonll to One family of 
delcriptlol\l of Ihe .... lIiol1l .... hich .... lIe up a city from Ihe poi"t 
of yjew of a UIM, for in.tanee •• lOurilto or • manlpulltot . for 
inIIance. an urban plllnner. Because they brlon. to the oame 
family Ih_ deKripliol1l can be IUpllrlmpoa.ed .r"" appropriate 
~e chan"", and Ihey &erve .. mapo In Ihe otdbwy ae .... e (mapo 
in tourist gulde·boob or charta In the munIcipal pllmnlllll 
w.partmm'j. 

Other description. of R, thouih Ihey 11100 refer to 1111 R! in R, 
do not preserve an originally ~IIOJen lupt'rordination lind I Ub­

ordination ((I) in thil ClUe) and Ihul (unlI ke (b)) ~lonll to • 
dlffe",nt family. They t~vH I the same .mount of detail (even the 
oame detaU In l ome CIlIlf) but are nol ruperimpoubJe In. dilplay. 

In th~ CASTE example one desQ'il'tion of I.hla typ<! llkel the 
"uppermOft" topi<: relation to be • conditional probabilistic 
model, not probabUI.IIc: Inference. II would be appropriate if tho 
Arne topic ... talionl were learned under the title "finite prot-bitu.. 
tic automall". 

Fot eumple (In the city metaphor) I directed pph of the 
tnnIport network may .how aI much detaU aI 8ilhe!' of the othet 
mapo. But It cannot (In pnenol) be dlrec:tly IUpIldmpoiled. 

To de.-8lop 111_ inlultive notions. II is necelsary to refine and 
teCapitutate certain technk.J II'rml (Inlroduced in Chapter 4) 
which ... fet to IUbatructure. ot topic relltlo". .. d \he rok! they 
play in L \nDaCtiOIlL It II impOrtant to nolioe thllthe follo"';.,. 
cler",itionl refet \0 an L dncriptlon of R and oot to R IlM'lf. Th ... 
the L d.,..,rip'ion . 0' (R) II an hleran:hy or p.rtJal orderirLi of 
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The index, r, of the productlon, mayor may not equal the 
qualifyIng Index of the original ~QI'I""pt. Empirically it ill nre to 
find ~: l.l .. filK::rJ . But both qualifiM co~tI do booLo.,.. to 
!he concept of R, : !hlt Ia~:l. In tm!:: l and fIIH:~ r, in~: L 
2.~.3 . ~. Punuinl the bont'J of. theory (Chap~ 2, Se<:t lon 6) 
the jjenenl form of. memory I. 

MemoryAi~ !!!J!A (ConceptAi) " Rep! ( ~P:(R, ) J 

whi<:h pmerves the level supencripl. of neeeMity . 
Thll proce .. ill I1!pr •• mted by Ihe <'llUial ~ouplillil In the lett 

hAnd (or AJ part of loon 1 (And!!!P' (~: (ll,)) by Ihe niht 
h",d (or 0) part. 

2.5 .~ . It distinct ~ipanta IlI'H about their IIM'morm of II., 
(chua. D! (R, ) .. D. (R,), !hil !act iI repretented by the cyclic: 
provocative coopllnilin the upper Or Ll part of leon 1. 

SIn.,.. the cycle iI _red by the vertical cLefL it can be 
reprelfr\ted by • command and que.tion ~tlon whereby A 
ifill B to re<:orutruct hli CQfI<:ept of R, o r Nlu 0 how he dotol 
reconllNd hla concepl or R, (by .ymmetry, alIo. whereby B tell .. 
or un A to do the lame thinK). The precondition for thl. 
oommand, to I'ftCOIIIINct (recall or reproduce) at leNt one 
concept of R, hN, U Ita precondition. the nillf!lCe of L Proceu;ar 
mo,.la (Le. concepl.l ) for R, ; thn II of ~:i r.nd fmd I. Since 
fmI:! I ..,d ~: I uilt In an L proc_, not in • modelhll(l 
fatlltty, tht!)' 1ft not dlre<: Uy olllervible I t an lnterlate ....... _- • 
and B. But the L' explanation l that cOlUllitulf replies 
or EQuetlt~. (Table 2) In! obsf: .... able .. L ltansaetioru t .. )',,~ nu .. 
A or I:J reproduce thBr COilCi!ptl of R,l. Th_ tnn.ction. 1ft 

detailed below In the context of • broader nlfllory; namely. the 
lreruaelion& chuacterl. tic: of Learning. 

2.5 .5. The L' .naloflleoflhe LO con'lroctive o""",don~: I 
(X) (in tonlnll to a reprod~tJye operation or "",mary) II art att 
of levnln, • concept. To ahlbit the proc_ In iIo/.tion It II 
neeeu&r)' to C(l1II~r I litu.lion In which participan t A doet not 
have. con.:..pt .fm:!:! I for R, but doe! have OOnCepll for all Rt• 

th.t oceupy n<>det J" •. .. ).... In.t leul one of the 1m &01 Set k,l 
of node I (occupied by R, whic h II Oitended on the oceaaion In 
qUe5tlon). In the CASl'E facility !hllcondition II obtlined It ~ 

'" 

i II not markoo .. being ulldcr.tood. but il o. t.eOOed. whereN all 
nodel in al leNt one 1m Ent !itt kj are marked uod ... tood. 

2.5.5.1. A Iepllellllini openlion (I ... . leamlOjl .ratlon thaI 
can be lnl.efpreted In thll fl cmly) II 

imI;!I(~:JI, .... .cmdJmk). < r"I .. ... ~!I> 

Legal IlIId UlUIl IOterpreuoble col1Cllm!llcy IXCUn where liz! I 
openleti upon I cia. of ordered preconditiolll oo ..... spondiOI to 
1m Ent Set k, i, 1m Enl Set k, l, and 10 00. 

Thl. oponlion I. alao repre"",ted by the lelt hand causal 
connec:tlon of loon I or (10 the c .... of III by the riihl h.,-,d cauaal 
eon!ll!c:tiolll of Icon 1. 

2.6.5.2. The L' traruEliolll of '''minI Ire oblllned by 
_erin, the provoc.tivecoupllng in the UPlICr or L' part of Icon 1 
for the CI$(l In which the precondlUon II figs;!Jt •. . . ..• ~!jm 
(or 11.1 1I"0....:JiHUon to a clau of pl'lIConditlool) nther thlll 
~: I. The Irlllll<:liolll In!! reprew.'nted by the command .nd 
queltion fOfbll of Table 2 and 1ft mown below in ttrml 01 
eommanell or qUBliolU IIddretaed by B to A which meet with 
relpo,,",,1 or repliel from A to B. The re'PDIlIC!I, being conat:uctive 
operationl in an L proceuot, In!! not direcUy obooorv.ble al III 
interf""" hut the Uplanatiolll wbich eon,Utute repUs to the 
que5tiolll ~ oblervahle ... part of the L' dial....., IIld are one 
oqment of .levnlnjj .trltoey IN in Chapttr 4. Platt 6 or Platt 7). 

The trInAIctionl m.y either be unqualilled Or qualified. 

2.6.6.2.1. The uoquallfied traouclion forma .... Cgmm!t ~ 
< A!, RI/PRqln/> - <J-' • I', ..•••• lrodl> .. ~~ I O! (R, ) 
Where ~' l it either ~!I (In c_ Comm!1 it a command 
to "",OllltNCt) or ~!ll . ..... fto!:!Jmk> ( In c_ !&mInI i 
it. command to le&ml. 

EQue,t!1 - < AT E..pl' I R,> - < CI" . ~' .. ..... R, > 
.. Expl!1 . O!IR, ) 

where 0', P', • .•.. . and 00 on In! L' expresliona compM!herded 
by O'(R,) UUII •• 0° , ~., 1ft comprehended by DO(R,)). They 
may either boo paru of A', explan.tion of how he COfUtnu,\ed rms: I (In CalC! £Qye5t! I NkI .. ho .... did you reeoUeet R.?") or 
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poycbol<>l)'. A·I COOc:<l!pll, ml!1Tlon.., and 10 on are -.! rellti.." 10 
a J>U'klpallt B and • coo\lenational domaht R; moreOVer, relative 
to the ,tandard, thoullh liberal, cooditionl that are mainwned by 
B (eithtT the CET heuriltlc o r an inteI'Viewin& role). 

Bee ...... of thai, the cOIDIt.lv .. r..nec\A)l" has • family re ... mblM"" 
to the lteady l Ute te<:hnique(Chapter 1 and Chapt.er 2) and there 
i, a opeo;:irlc kientlflcation Oat nhibiU UmitatiOllJ or thll 
technique; rouahly, the SST 10 I renector for one rel&\lon Itt 
uoumed to be Independent of oth .... in R and the ImpOYerithed 
convenation thai doel take pllce h .. but ane ,prout and alii! 
occasion. 

'" 

Chapl~r 6. SlriIll CoIlU" ... ,lons, IIt1JrUlk.. allll CIo_. of 
Ex".rlm~nl 

In thit chapter we dew:ribe ~ form, of I~t con.-e .... UOni 
which take place undl'r the CET heuriltlc (Section I) and the 
uncettainly rll"fUl&tion heurUtic (Section 2) in the CASTE fecruty. 
It .. ould be pONible 10 inuoduce the evolut ionary heuriltiCl, 
employed in the course Il&embly mode of operllion II thll"'lge. 
But . on btlanee, It 1.1 t!etter to diAcu .. the development of I 
conversational domain (when R 1.1 rnwritt.!n as R(n)) after 
det.al1inr the IlMIcture at R and deteribing a verboally admlnl.ltered 
heuriotic tor .enenotin. a conversational domain . Theft tapla 
form tbe IUbjecl mltter of Chlpt ... 7 and the evolu tionary or 
cows.. uoembly hlUriotic ia thw p ...... nte<i in Chapter 8. 

Pand;,ml tor various ...... U known .... perimenlai Jituationl are 
derived by impooin8 Ippropriate r8triCtionl upon CASTE tn.nue. 
tiOnt. Thereby th_ upMimonw IitwitiOfll can be lmqed. • 
Ariel c:onvrnatlons, within the tacility. In pnocticl, mo.t .... peri· 
IIII'nl.l are not .\tiel eonven.&lionl bUI .it ia llJUed thn the canona 
of good Ilnd Inform.tlve experimentation lead the uperimenter to 
,pproltimat.e • str~t conv .... tlon .. clooely U pOllible. Section 3 
II ." I<:count o f thOlll ex perlmllllll pandlgmt thlt can ~ derived 
from the CET Ilnd tht uncl!rlllnty regu\ltion model: the other 
paradiBmI Ill! detCrlbed In Chaplet 9 (general modelUnlIo pmlnll, 
IlIld game Uke Int.!rpenonallnteractlon) and in Chopt.!t 11. 

Finllly , s..ctlon 3 IIOH IliihUy beyond thi. britt by pr~nt!na 
paradigmt tor the nperimentallitwltion l of "perianal ConltN: t " 
psycholoey (the ellcilltlon of conllnlc ll. l&d<ierinll, ."d 10 on). By 
this mellnl, we introduce predinUon and ~tJOnt Oat acl on 
P ' (R) or O"(RI .. they ..... inscribed It the interface (thut 
replacinl O'(R) by P'( Rjn)) and p O(R) by pO(R(nj). Such 
donwn_wndlnll (predk1tml) operaoollllll! prac:ticllLy pouible 
(repertory &rids are widely u-edl and Ill! eaentillin the argument 
of Chapter 7 . However. they Ill! not Justified in \.emil of • 
med"IDlcally uecuted heuristic until Ch.apter 8. 
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